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This project team consisted of three construction management majors and one architectural
engineering student. The goal of this project was to build a deck at the San Luis Obispo Botanical
Garden, but due to setbacks in design, permitting, and communication with the owner, the group was
unable to achieve this goal. The goal then shifted, and this group focused on delivering a preconstruction package that would be given to new students to build the deck. In addition, the
architectural engineer will still be a part of this new group to make sure the project runs smoothly.
This pre-construction package includes the permit, schedule, estimate, drawings and details, $7,500
worth of funding, material donations from Azek for decking, and a sponsor list/contact information
sheet to another group of construction management majors. This paper focuses on the steps and
processes required to complete an entire pre-construction package. It also emphasizes major project
takeaways and challenges. For example, the importance of the relationship between the construction
manager and architectural engineer and how complex ADA requirements, codes, and permitting can
be. Lastly, this paper shows how this group overcame challenges through collaboration and
innovation.
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Background
This project was formed by an email received from the construction management department head
and it explained how the botanical garden was looking for some work to be done in the children’s
learning center. The project team formed, and it consisted of three construction management students
and one architectural engineering student. The group was then put into contact with the botanical
garden executive director, and they went to the garden to discuss project options. During the meeting
they did a walk through and tour of the botanical garden and discussed project ideas like a treehouse,
deck, and shed. The project team and the executive director decided that the deck would be the best fit
and would serve as an outdoor learning center for the children. The interesting aspect of the San Luis
Obispo Botanical Garden is that it is a non-profit organization that was created by Cal Poly student
during a senior project in 1989. The garden has expanded tremendously over the years (over 150

acres) and transformed from the help of the employees, volunteers, and Cal Poly students looking to
fulfill their senior projects. After the first meeting, the group knew that this was the perfect senior
project for them. This group wanted to complete their senior project with other students to emphasize
the importance of teamwork, collaboration, and communication within the construction industry. The
three construction management majors have been on many construction jobsites and built things
before but have never had the opportunity to be in charge and manage, supervise, and build a project.
The opportunity of running a project from pre-construction to completion would be an eye-opening
experience that would further prepare them for the “real construction world” after college. The team
wanted to leave their mark in San Luis Obispo by being able help a non-profit organization and have a
physical structure that would make little kids and teachers smile for years and years because they are
now have an outdoor classroom available.

Process
The process section addresses the many steps that were associated with this project including design,
estimate, funding, permitting, scheduling, coordination, and communication. In the beginning, the
group decided to split up the work, but throughout the process they decided it would be better for
everyone to collaborate and share insight for all sections. In addition, the process section aims to show
how much work was achieved through collaboration, and communication. This team faced many
challenges during the preconstruction phase but was able to overcome these challenges by
emphasizing innovation and teamwork.

Design
The design process of the deck was one of the major challenges this group faced. In the early stages of
the project the construction management students oversaw the design and were sketching square
16’x20’ decks on engineering paper. After working on these simple designs, the best thing possible
happened. The three construction management students in the group received an email from the
construction management department head about an architectural engineering student wanting to join
the group and help complete the design. After multiple meetings, the executive director at the
botanical garden emphasized that importance of constructing a larger deck and for it to not be a
perfect square, the gardens wanted some curves and angles that weren’t 90 degrees associated with it.
The project team would constantly go out to the site and adjust the stakes to the new design. Having
an engineer on the team was an extreme help and took engineering paper sketches to a whole new
level. In total, the deck designer created 6 different drawings based on adjustments the group had to
make. These adjustments included extreme changes such as shape, square footage, materials,
placement, number of footings, live loads, dead loads, lush to stack framing, railing systems, ADA
requirements and much more. Most of the project was dedicated to working on the design to meet the
owners’ expectations and making it constructable. The deck design came a long way, the first design
was just a square 320 square foot deck, and the final design was a much larger deck, 507 square foot
deck that had a rampway, landing pad, railing system, and not just 90-degree angles.

Estimate
One of the major roles in this project was working on the estimate and reaching out to companies
about material size and price. Since the design changed over five times, the estimate changed over

five times as well. Throughout the design process, a lot of things changed. For example, overall shape,
square footage, type of lumber being used, diameter and depth of footings, flush to stack framing,
spacing of lumber, live and dead loads, ADA design, and railing system. All these changes drastically
effected the estimate because it changed the price per piece of lumber, how many joists were needed,
the types of beams needed, total cubic yards of concrete, etc. The estimate showed how crucial the
construction manager and engineer relationship are. This group was in constant contact with each
other, specifically with the architectural engineering student, and it wasn’t uncommon to call over 5
times a day to ask questions and receive clarification. The point of these phone calls was to get more
information about the materials being used, dimensions, sizing, and placement of these materials,
more information on the details, and overall process. These phone calls were RFI’s, and they
happened constantly, close to 30 times a week. This close communication allowed this group to fully
understand the importance of the construction manager and engineer relationship. This group of
students were constantly acting like construction managers by helping the architectural engineer with
the constructability of the design, while the engineer clarified the design and materials, to help the
three students understand the process and keep the estimate up to date. It was a true construction
manager to engineer relationship. In addition to all these RFI’s and adjustments to the estimate,
communication with vendors and suppliers was extremely important. As an estimator, one of the most
important aspects is finding cheap material that will comply with the drawings and specifications.
After contacting multiple companies, this group concluded that Hayward would be the best fit because
of quality and price. In addition, it was important to consider concrete and if it would be smarter to
hire a concrete company to bring out a truck or to hand mix and pour the concrete. After review, it
made more sense to purchase 75 90-pound bags of quickrete from Home Depot which is
approximately 1.5 cubic yards. The estimate wasn’t easy with all the design changes, but that is part
of the construction process and with the collaboration and communication between the construction
management and engineer, it all worked out.

Funding
Funding was critical to get this project completed. The estimate changed many times, at low points it
was around $6,000 and at high points it was over $12,000 and the final number is close to $8,000.
This is a very expensive senior project, this team knew the importance of receiving funding from
CMAC, the Alliance, and material donors as well. The Construction Management Advisory Council
(CMAC) is a program with a goal to increase student engagement and alumni involvement. This
group received $3,000 from CMAC by filling out forms and presenting a slide show about the project
in front over 50 industry professionals. It was an amazing experience and got the project team one
step closer to reaching their goal. Like CMAC, the Alliance is program that aims to help the College
of Architecture and Environmental Design, and students and faculty at Cal Poly San Luis Obispo. One
of the Alliances main goals is to encourage and prepare interdisciplinary projects and leadership. This
groups senior project is a prime example of what the Alliance and CMAC stand for because of the
collaboration between majors (Construction Management and Architectural Engineering) which will
prepare them for the real world after college. The presentation was extremely like the CMAC
presentation, the only difference was that it was on zoom and with a lot less industry leaders, the
group was awarded $2,500. In addition, the Botanical Garden agreed to give the team $2,000 if they
needed it. Lastly, the group reached out to specific companies like Largo Concrete and Azek decking
to see if it was possible to get a material donation. The gardens made it clear that they wanted
composite decking and because of how costly this material is, the group thought it would be smart to
reach out to a decking company. Azek agreed to contribute most of the decking cost which is just over

$4,200. Since the team won’t be carrying out the construction of this project, they worked on
receiving funding and material donations that will be carried over to the next group to make the
process run smoothly.

Permit
This group heavily underestimated how difficult and challenging the permit process can be. The teams
understanding was that the permit process would take one to three weeks, but it ended up taking a lot
longer. Since the design changed so many times, it took the group a lot longer to get the drawings
stamped by a Professional Engineer. While the Architectural Engineering student in this group was
working with the Professional Engineer on stamping, the construction management majors were
working with the County of San Luis Obispo to make sure all components of the permit fulfilled the
County’s requirements. The permit package included many things, such as permit application form,
consent of landowner form, alternate material form, plan content details which included, project data
(address, scope of work, sheet index, etc.), site plans, foundation plans, structural plans, supporting
documentation (structural calculations, soil analysis, percolation test, etc.), and much more. One of
the major setbacks was this groups misunderstanding of ADA requirements. This group had a
rampway incorporated into the design so the deck would be easily accessible, but the group didn’t
realize that there were other things to consider such as a clear path from the parking lot to the deck.
This group assumed that the preexisting path met requirements, but they found out that there would
need to be decomposed granite and adhesive added to the path. Luckily, the gardens are familiar with
this process and the executive director said this would be an easy fix because they had to do it for the
concrete bench senior project in the past. This group has been working on submitting their permit
package to the city and is in the process of receiving a response.

Deliverables
Unfortunately, the group couldn’t construct the deck like they hoped to because of design and
permitting delays. This group worked extremely hard on this project and decided it would be best to
hand it off to another group of construction management students. This group has already attended
construction management classes (CM 460: Senior Project Methodology) and reached out to the CM
department head to send an email about this project. The plan is to hand off a preconstruction package
which includes, the permit, schedule, estimate, drawings and details, $7,500 worth of funding,
material donations from Azek for decking, and a sponsor list/contact information sheet to another
group of construction management majors. Unfortunately, all the Construction Management majors
associated with this project will be graduating and unable to build the deck in the fall. On the other
hand, luckily, the architectural engineering student will be coming back in the fall and will still be
apart of this project to ensure a smooth transfer to the new construction management who will
complete this project.

Lessons Learned/Project Challenges
There were many lessons learned throughout this senior project. The main lessons learned was how
complex the permit process is, how important ADA requirements are, and how crucial collaboration

and communication is between construction managers, architectural engineers, and owners. Starting
with the permit, this group learned that there are many components to the permit process and that it
wasn’t as simple as it appeared. For example, the group expected it to take one to three weeks, but it
ended up taking the entire quarter and one of the reasons was the ADA requirements. The team
learned that it is extremely important to be familiar and understand codes especially when it has to do
with ADA requirements. This project got pushed back significantly because of the ADA requirements
within the permit process and this understanding of codes would have helped significantly. In
addition, the team wasn’t fully aware of all the components of the permit, like, soil analysis,
percolation test, site plan with contour lines (2” minimum), wildland urban interface requirements,
etc. In addition, clear communication with the owner is very crucial. This group had multiple
meetings with the owner and expectations kept changing. In the future, the group would communicate
with the owner better and try to get better idea of what was expected early on. This will help avoid
multiple design revisions and delays. Lastly, the team thought it is also important to emphasize to the
owner what isn’t realistic. The group received more funding than expected and this resulted in the
owner wanting a bigger and bigger deck. The team found it difficult to challenge the owner on certain
decisions and this made it extremely hard to complete work within the timeframe.

Photos

Figure A – Original Deck Design

Figure B – Final Deck Design and Details

Figure C – Site Plan and ADA Access Path

Figure D – Deck Location Outlined with Stakes

Figure E – Estimate

